Given a set of users with known demands, a set of suppliers with known supplies, and known costs of shipping between suppliers and users, the Bottleneck Single Source Transportation is that of assigning the users to the suppliers so that the following conditions are satisfied: (i) the demand of each user is satisfied by a single supplier; (ii) the amount supplied by each supplier does not exceed its capacity; (iii) the maximum cost of supplying any user by its unique supplier is minimal* Applications of this problem include: voter redistrieting, shipping perishable goods, assignment of city blocks to emergency facilities, and others.
Problem Formulation and Applications

Given
In this mathematical formulation constraints (3) and (4) ensure adherence to criterion (i), constraints (2) to criterion (ii), and constraint (1) to criterion (iii). The constraints (2) -(4) are those of a Single
Source Transportation Problem (SSTP) [12] , [15] , and they are a special case of the constraints which comprise the Generalized Assignment Problem (GAP) [9] , [10] , [13] , [14] . The objective function in the SSTP and the GAP is that of minimizing total cost whereas the objective in the BSSTP is to minimize the bottleneck cost. In many cases the bottleneck objective is the more rele- In Section 2 we describe a heuristic method which provides an upper bound on the value of an optimal solution to the BSSTP. In Section 3 we describe an algorithm for solving the BSSTP which is utilized whenever the heuristic fails to find an optimal solution. A small example is provided.
In Section 4 we discuss our computational experience on some randomly generated problems, and with some problems derived from data taken from the literature.
Finally, Section 5 contains some concluding remarks.
A Heuristic for BSSTP.
In this section we present a heuristic method for finding a feasible Step 3. The heuristic failed to find a feasible solution. Let Z u » «.
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Suppose we relax the constraints (4) in the BSSTP to 0 £x ± . £d iei, jeJ
Then the constraints ( replace I by I + 1, and go to step 3.
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Computational Results
In this section we discuss our computational experience on a set of randomly generated problems ranging in size from 10 x 10 to 100 x 400, and on a set of problems which were constructed using data from Kuehn and Hamburger
[11]. The CPU times in Tables 1-3 If the heuristic failed to generate an optimal solution then we increased v by ten percent and ran the heuristic over, 40 times. Finally if the second parameter setting failed to generate an optimal solution, the we increased v by ten percent and again ran the heuristic 40 times. Table 1 gives the iteration out of 40 at which the best heuristic solution is generated, along with the ratio of the heuristic value, Z u , to the optimal value for the BSSTP, Z .
We also calculated for each problem, the number of "fractional Table 2 contains data for those problems in Table 1 We believe that an intuitive explanation for the Z m Z phenomenon
Is that the BTP has a large number of alternate optimal solutions, among which at least one satisfies (4). It is well known that the BTP tends to have many more alternate optimal solutions than its total cost counterpart, the ordinary transportation problem. Table 3 Table 3 , Z » Z .
The heuristic generated an optimal solution in nine out of the ten problems and the one problem for which the heuristic failed to find the optimal required only eleven nodes to solve.
Concluding
In this paper we presented a heuristic and a branch and bound algorithm for solving the Bottleneck Single Source Transportation Problem (BSSTP)• We showed how location problems can be modelled in the framework of the BSSTP.
Next we showed how to specify a parameter in the heruristic so that it either generates an optimal solution to the BSSTP, or it generates no solution at all.
Using this method we were able to solve 17 out of the 28 problems in Section 4 without resorting to a branch and bound algorithm. Table 3 
